PATENT ABSTRACTS OF JAPAN 



(11 publication number : 11-205179 
(43)Date of publication of application : 30.07.1999 

(51)IntCI. H04B 1/38 

H01Q 1/24 
H01Q 1/52 

(21 Application number : 10-001849 (71 Applicant : TOSHIBA CORP 
(22)Date of filing: 07.01.1998 (72)Inventor : TSUJIMURA TERUHIRO 

SEKINE SHUICHI 



(54) PORTABLE RADIO EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide portable radio equipment consisting of plural 
dielectric substrates constituted so as to suppress the generation of a leakage 
current from an antenna on a radio part substrate especially where a substrate 
connector is present. 

SOLUTION: In this portable radio equipment, a radio circuit board 15 loaded with a 
radio circuit module 14 and a control circuit board 13 loaded with a control circuit 
module 12 are constituted in parallel wherein the circuit boards are connected by a 
connector 17 and an antenna 16 is connected to the radio circuit board 15. The 
position of the connector 17 is arranged at the end part of the control circuit board 
13 at the part of connecting the radio circuit board 15 and the antenna 16. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st dielectric substrate with which the wireless circuit section was 
prepared, and the 2nd dielectric substrate with which it has been arranged in parallel 
with this 1 st dielectric substrate, and the control circuit section was prepared, It is 
walkie-talkie equipment which consists of a connector which connects said 1st and 
2nd dielectric substrate, and an antenna connected to said 1st dielectric substrate, 
and said connector is the connection place of said 1st dielectric substrate and said 
antenna, and is arranged in the end of said 2nd dielectric substrate. 
[Claim 2] Walkie-talkie equipment of claim 1 set as the quarter wavelength of the 
frequency which the die length of said 1st dielectric substrate in the extended 
direction of an antenna uses with said walkie-talkie equipment. 

[Claim 3] Said 1st dielectric substrate is walkie-talkie equipment according to claim 1 
or 2 constituted by the dielectric substrate of the pair which carries a transmitting 
module and a receiving module, respectively. 

[Claim 4] said antenna — a line — walkie-talkie equipment given in any 1 of claim 1 
which is an antenna thru/or the 3rd term. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the walkie-talkie equipment 
constituted so that generating of the leakage current from the antenna generated on 
the wireless section substrate which is applied to walkie-talkie equipments 



constituted from two or more dielectric substrates, such as a portable telephone and 
a Personal Digital Assistant, especially originates in a substrate connection connector 
might be suppressed. 
[0002] 

[Description of the Prior Art] Generally, since it is visible as a noise, walkie-talkie 
equipments, such as a portable telephone and a Personal Digital Assistant, constitute 
a wireless section substrate and a control-section substrate from a control section to 
which the high frequency current generated in the wireless section is mainly 
concerned with a baseband circuit separately in many cases. 
[0003] The example of the conventional walkie-talkie equipment which constituted 
the wireless section substrate and the control-section substrate separately in 
drawing 12 is shown. This walkie-talkie equipment 101 is constituted by connecting 
the antenna 106 for transmission and reception in the wireless circuit 104 with the 
substrate 105 in which the substrate 103 and the wireless circuit 104 in which the 
control circuit 102 constituted considering the integrated circuit as a subject was 
carried were carried. 

[0004] Moreover, the substrate 103 and the substrate 105 are connected by the 
connector 107. The connector 107 is used for the signal transduction between a 
control circuit 102 and the wireless circuit 104, and an electric power supply. The 
connector 107 is connected to the part which is most separated from an antenna 106. 
Engine performance, such as TX (transmitting section) and VCO (voltage controlled 
oscillator), may deteriorate also especially in the wireless circuit 104 according to the 
current which revealed this to the substrate 105 from the antenna 106, and the 
currents (degradation of modulation precision etc.) generate on an antenna 106 were 
made interference as it is better to separate weak components from an antenna 106 
if possible, so that there might be no direct receptacle. In connection with this, signal 
transduction and the connector 107 for carrying out an electric power supply are also 
formed in a location distant from an antenna 106 to these components. However, it 
needed to shield only by separating these components from an antenna with the 
metal which does not become the cure of performance degradation, in addition does 
not illustrate the wireless circuit 104. This has been the failure of small [ of walkie- 
talkie equipment ], a light weight, and low-pricing. 

[0005] The simulation model of the high frequency current generated on the walkie- 
talkie equipment 101 of drawing 12 in drawing 1 3 is shown. Since a cellular phone and 
PHS were begun and the miniaturization to the extent that it is not different from the 
wavelength of the frequency to be used has accomplished walkie-talkie equipment, 
the die length of a walkie-talkie is one wave, width of face is about 1 / five waves 
here, and, as for an antenna, the monopole antenna of quarter-wave length is used. 
Each of these consists of perfect conductors. 

[0006] The amplitude of the current distribution between the substrate 103 analyzed 
by the simulation model of drawing 13 to drawing 14 and backing 105 is shown. 



Drawing 14 shows that the bigger current than the maximum on an antenna 106 has 
occurred in the connector 107. Even if it separates this to the wireless circuit 104 
from an antenna 1 06, the effectiveness is small and it turns out that the leakage 
current from an antenna 106 has occurred on the wireless section substrate 105. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, walkie-talkie 
equipments constituted from conventional walkie-talkie equipment with two or more 
dielectric substrates, such as a cellular phone and a Personal Digital Assistant, were 
started, especially the leakage current from an antenna occurred on the wireless 
circuit board by existence of a substrate connection connector, and there was a 
trouble of degrading the property of a wireless circuit. 

[0008] This invention cancels such a trouble and aims at offering the walkie-talkie 
equipment which can suppress generating of the leakage current from an antenna. 
[0009] 

[Means for Solving the Problem] The 2nd dielectric substrate with which this 
invention has been arranged in parallel with the 1st dielectric substrate with which the 
wireless circuit section was prepared, and this 1st dielectric substrate, and the 
control circuit section was prepared, It is walkie-talkie equipment which consists of a 
connector which connects said 1st and 2nd dielectric substrate, and an antenna 
connected to said 1st dielectric substrate, and said connector is the connection place 
of said 1st dielectric substrate and said antenna, and is arranged in the end of said 
2nd dielectric substrate. 

[0010] Furthermore, the die length of said 1st dielectric substrate in the extended 
direction of an antenna is set as the quarter wavelength of the frequency used with 
said walkie-talkie equipment as an approach of abolishing the leakage current from an 
antenna positively. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. 

[0012] The outline configuration of the walkie-talkie equipment applied to the 1st 
operation gestalt of this invention at drawing 1 is shown. Walkie-talkie equipment 1 1 
constitutes in parallel the control circuit substrate 13 in which the wireless circuit 
board 15 in which the wireless circuit module (wireless circuit section) 14 was carried, 
and the control circuit module (control circuit section) 12 were carried, it connects 
these substrates by the connector 17, connects an antenna 16 to the wireless circuit 
board 15, and is constituted. A connector 17 is used for the signal transduction 
between the control circuit module 12 and the wireless circuit module 14, and an 
electric power supply, has slot 1 7b for the wireless circuit boards at the end section 
in slot 1 7for control circuit substrates a, and the other end, and connects both 
substrates of each other by inserting the control circuit substrate 1 3 and the wireless 
circuit board 15 in Slots 17a and 17b, respectively. This connector 17 is the part 



which connected the antenna 16 with the wireless circuit board 15, and is prepared in 
the end of the control circuit substrate 13. Specifically the antenna 16 was connected 
to the substrate 15 in end connection terminal area 15a of the wireless circuit board 
15, the connector 17 has been arranged at end connection terminal area 13a of the 
connection place of this substrate 15 and antenna 16, and the control circuit 
substrate 15, and the substrates 13 and 15 of each other are connected. That is, the 
control circuit substrate 13 and the wireless circuit board 15 are connected in the 
location with the connector 17 nearest to an antenna 16. in addition — as an antenna 
16 — a line — what is necessary is just to use a monopole antenna 
[0013] The outline configuration of the walkie-talkie equipment applied to the 2nd 
operation gestalt of this invention at drawing 2 is shown. 

[0014] With walkie-talkie equipment 11, the control circuit substrate 13 in which the 
wireless circuit board 15 in which the wireless circuit module 14 was carried, and the 
control circuit module 12 were carried is arranged in parallel, a connector 17 connects 
mutually and an antenna 16 is connected to the wireless circuit board 15. It is set as 
the quarter wavelength of the frequency which the die length of the wireless circuit 
board 15 in the extended direction of an antenna 16 uses with walkie-talkie 
equipment 1 1, and a connector 17 is the part which connected the antenna 16 with 
the wireless circuit board 15 like the 1st operation gestalt, and is arranged in the end 
of the control circuit substrate 1 3. 

[0015] Drawing 3 shows the simulation model of the walkie-talkie equipment of the 
operation gestalt of this invention. Since a cellular phone and PHS were begun like 
the simulation model of the walkie-talkie equipment of the conventional example 
shown by drawing 13 and the miniaturization to the extent that it is not different from 
the wavelength of the frequency to be used has accomplished walkie-talkie equipment, 
the die length of a walkie-talkie is set as one wave, width of face is set as about 1 / 
five waves here, and, as for the antenna, the quarter-wave length monopole antenna 
is used. Each of these consists of perfect conductors. As for the difference from the 
conventional example, the location of a connector serves as near the antenna feeding 
point here. 

[0016] Although the amplitude of the current distribution between the control-section 
substrate 13 and the wireless section substrate 15 is shown in drawing 4 , this 
drawing shows that the leakage current from an antenna is suppressed between the 
control-section substrate 13 and the wireless section substrate 15, without most 
currents on an antenna 16 changing. 

[0017] By arranging a connector as mentioned above in this invention explains below 
why the leakage current from the antenna generated on a wireless section substrate 
is suppressed. 

[0018] In the conventional example, although the current was flowing in between the 
control-section substrate 13 and the wireless section substrate 15, as the current 
generated on the antenna 16 is shown to drawing 5 by by arranging a connector 17 



like the 1 st operation gestalt, a current meets path **. It flows and it is thought that 
the current between the control-section substrate 13 and the wireless section 
substrate 15 decreases. 

[0019] With the 2nd operation gestalt, the die length of the wireless circuit board is 
set as the quarter wavelength of the frequency to be used. In this case, it is thought 
that the current between the control circuit substrate 1 3 and the wireless circuit 
board 15 is generated on the usual route of** - ** as shown in drawing 6 . The equal 
circuit constituted based on this usual route here is shown in drawing 7 . At path **, 
the current amplitude serves as max in the feeding point. Here, since the part which 
shows between the control circuit substrate 13 and the wireless circuit boards 15 as 
disconnection is separated from the feeding point of an antenna quarter wave length, 
it became the knot of an electric wave and the current has decreased. 
[0020] Furthermore, path ** and ** are formed so that it may have a high impedance 
value in this part, and a current cannot flow into these path ** and ** easily, and 
becomes to them. Explanation of this mechanism is shown in drawing 8 . According to 
this drawing In parallel 2 line, an electrical potential difference is set to 0 and, as for 
the x= 0 neighborhood, a current is set to 0 by the short circuit part (x=l). An 
electrical potential difference (V) can be assumed to be Vinfinitycos (kx) (however, 
k=2 pi/lambda, lambda: wavelength), and a current (I) can be assumed to be Iinfinitysin 
(kx). An impedance can be assumed to be Z=V/Iinfinity1/tan (kx), and when it is 
l=lambda/4, it becomes impedance Z->infinity (infinity). Thereby, the leakage current 
from an antenna generated between the control circuit substrate 1 3 and the wireless 
circuit board 15 can be reduced. In order that the die length of path ** may not act 
on this invention, it is arbitrary and good here. 

[0021] The result of having carried out simulation of the maximum of the leakage 
current from the antenna generated between the control circuit substrates 1 3 and 
the wireless circuit boards 15 at the time of changing the location of a connector 1 7 
into drawing 9 is shown. The numeric value of the leakage current from an antenna is 
standardized here at the maximum of the current generated on each antenna. It turns 
out that the leakage current from the antenna generated between substrates 
decreases, and the value of a current is finally set to one fifth compared with the time 
of lambda/4 as a current occurs between substrates beyond the current generated 
on an antenna in the case of l=lambda/4 and I approaches 0. 

[0022] Here, the case of a field radio is taken for an example, a walkie-talkie works, 
and it explains briefly. First, at the time of transmission, after a user's voice inputted 
through the telephone transmitter which is not illustrated is supplied to the wireless 
circuit module 14 through the control circuit module 12 and is modulated by the RF 
signal of predetermined frequency, it emanates as an electric wave from an antenna 
1 6. On the other hand, at the time of reception, after the signal received with the 
antenna 1 6 is changed into an intermediate frequency predetermined by the wireless 
circuit module 14, the control circuit module 12 is supplied and it is outputted as 



voice from the earphone which is not illustrated. 

[0023] as mentioned above , it keep away from the connector which prepared TX 
( transmitting section ) weak to interference by the leakage current from an antenna 
16 , VCO ( voltage controlled oscillator ) , etc. near the antenna feeding point also 
especially in the wireless circuit module 14 , and arrange in the most distant part 
distant from the antenna a quarter wave length , and it become possible to reduce the 
effect of the leakage current from an antenna by suppress the current reveal to a 
substrate 1 5 from an antenna 1 6 with the radio equipment of this operation carrying . 
Furthermore, the need for metal shielding is lost depending on the specification of a 
walkie-talkie, and miniaturization of walkie-talkie equipment, metrization, and low- 
pricing can be realized. 

[0024] This invention is not limited to the above-mentioned operation gestalt, and can 
deform variously as follows. For example, although the monopole antenna was used as 
an antenna with the above-mentioned operation gestalt, a whip antenna, a loop 
antenna, a reverse female mold antenna, etc. can also be used, and especially the 
configuration or format are not limited. 

[0025] Furthermore, although the dielectric substrate consisted of above-mentioned 
operation gestalten at two sheets, as shown in drawing 1 0 (a) and (b), two or more 
dielectric substrates of 3 or more Maki can also be used, and the location of a 
connector can be arranged into the part near the antenna electric supply section. 
drawing 10 (a) — the transmitting module of low frequency, and the receiving module 
of high frequency — right and left — the example established separately is shown. 
Drawing 10 (b) shows the example for which a control circuit substrate arranges a 
transmitting module and a receiving module up and down. 

[0026] Moreover, although the configuration of a dielectric substrate was made into 
the rectangle long in the direction of an antenna with the above-mentioned operation 
gestalt, as shown in drawing 1 1 , you may be a rectangle short in the direction of an 
antenna. 
[0027] 

[Effect of the Invention] As explained above, according to this invention, a wireless 
circuit module is prepared on the 1st dielectric substrate. In the dielectric radio 
equipment which prepares a control circuit module on the 2nd dielectric substrate, 
constitutes said 1st and 2nd dielectric substrate in parallel, has the connector which 
connects said 1st and 2nd dielectric substrate, and connected the antenna to said 1st 
dielectric substrate The walkie-talkie equipment characterized by having arranged to 
the end of said 2nd dielectric substrate can be offered in the part which connected 
said 1st dielectric substrate and antenna for the location of said connector. 
[0028] Furthermore, in order to reduce the leakage current from an antenna positively, 
the walkie-talkie equipment characterized by the die length of said 1st dielectric 
substrate in the extended direction of an antenna constituting on the quarter 
wavelength of the frequency used with said walkie-talkie equipment is applicable. 



[0029] Thereby, it keeps away from the connector which prepared TX (transmitting 
section) weak to interference by the leakage current from an antenna, and VCO 
(voltage controlled oscillator) near the antenna feeding point also especially in the 
wireless circuit, and arranges in the most distant part distant from the antenna 
quarter wave length, and it becomes possible to reduce the effect of the leakage 
current from an antenna. Furthermore, the need for metal shielding is lost depending 
on the specification of a walkie-talkie, and it becomes unnecessary. This can realize 
miniaturization of walkie-talkie equipment, lightweight-izing, and low-pricing. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the internal configuration of the walkie-talkie 
equipment concerning the 1st operation gestalt of this invention. 
[Drawing 2] The perspective view of the outline internal configuration of the walkie- 
talkie equipment concerning the 2nd operation gestalt of this invention. 
[Drawing 3] Drawing showing the model in the 2nd operation gestalt. 
[Drawing 4] Drawing showing distribution of the amplitude of the current on the 
substrate in the 2nd operation gestalt, and an antenna. 

[Drawing 5] Drawing showing the principle of operation of the leakage current from 

the antenna generated to the walkie-talkie equipment of the 1st operation gestalt. 

[Drawing 6] Drawing showing the principle of operation of the leakage current from 

the antenna generated to the walkie-talkie equipment of the 2nd operation gestalt. 

[Drawing 7] Drawing showing the equal circuit of the leakage current from the 

antenna generated to the walkie-talkie equipment of this invention. 

[Drawing 8] Drawing showing the impedance between the wireless substrate of the 

walkie-talkie equipment of this invention, and a control board. 

[Drawing 9] Drawing explaining the current value change on the substrate when 

changing the location of a connector. 

[Drawing 10] The outline block diagram of the walkie-talkie equipment concerning 
other operation gestalten of this invention. 

[Drawing 1 1] The outline block diagram of the walkie-talkie equipment concerning 
other operation gestalten of this invention. 

[Drawing 1 2] The perspective view showing the outline configuration of conventional 
walkie-talkie equipment. 

[Drawing 13] Drawing showing the analytic model in conventional walkie-talkie 
equipment. 

[Drawing 14] Drawing showing distribution of the amplitude of the current on the 



substrate in conventional walkie-talkie equipment, and an antenna. 
[Description of Notations] 

1 1 — Walkie-talkie equipment 

12 — Control circuit module 

13 — Control circuit substrate 

14 — Wireless circuit module 

15 — Wireless circuit board 

16 — Antenna 

1 7 — Connector 
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«tfi*tftoT^4. CCT, »J«Pls]K»&1 3<h& 
»Sl2]SSSffi1 5t©M*HttiLTSraJ#tt7Vx^- 
©*^j5frSH#©— »MiftT^Sfc4&fc» «&©tf 

[0 0 2 0] MIC, C©BKNcfe^T»^-rvbr-y> 
«ho ¥frrU«cfc^T» (x = I ) ti, SEtf 

ot&y» x = owa«:» sat^ot&io he (v) 

& Voocos (kx) (ftftLk = 2rr/A. A :& 
ft) . Wft (I) tt» loo S i n (kx) fcffiE?* 
-fVtr-y>XttZ = V/|ooi/tan (kx) 

fcflHerscttf-MN i =A/4ot*» -rvtf— sr 
vxz-^oo (mb*) tfti. ctiicj:y. syffliBKS 
«i 3 tmm®&mm i sf^ic^-t^s zv^frs 

[0 0 2 1] 091C, 3*^*1 7©tt«*$3i.ftJi^ 
MWslftWfil 3t*$|[H]SSffi1 5HK»4t* 

ftjg**sr. c £T\r>Ti-fre><Dm : &w%i(Dmm* 

mmcA/AOtZlCit^ WllOffl*1/5(CLT^ 

[0 0 2 2] CCT% «WMI«l©«^««IJtC^y. * 

fttSaSB»*/hLTA7J*tifc«ffl#fl!>W^fl«*iJ»l5]a 
=E-^i-;U1 2S^LT**8l2]» ; Ev f a-;H 4(C«tMt 

^-1 66^6«;fiiLT)KI«ni.o -7J, Sffi^lcti. 

7>ft i 6 T&mztircmmfimma'EVn.-fr i 



<&m¥ 1 1 -20 5 1 7 9 



4 ?mj£©*Mfl*ttfc£SSartlfc«L W»0»t5?a 
[0 0 2 3] «l±©J:3fc, *HffiSI$cD«ggBT- 

i*. 7>fti 6*6, »tBi 5 ic»ar**atfl«aiji 

K7>x± 1 6#6©»»«3McJ:5Tj!Mcai/>T X 
CSHBfllS) «VCO («E$iJ0«»8) **7>x*fc 
■jSttifilElftttfc =l * SiS#W\ 7 Vx^SES 
#<D— »**ftfc«fcai.*ttmiEEBU 7>Ti-fr5 

*Rtt«©tt*fc «fc oTW\ *«->-Jb KOdW&tf ft < 
[0 0 2 4] *»Wtt±IB*!BBIB(=H£*n*ti©T 

a©* 3 zt mx 

[0 0 2 5] *Sfc, ±I3*Sgm«ITlS:KaftSS6 ,5 2 
^T«JS?tiT^fc*\ B10 (a), (b) tasr* 

:3***©{asi*7vx**e«aw;:ifi^astttt:iEB 

010 (a) Wi, ffiJU&aSflTC 
ffilfcsSLTl^*. 010 (b) to&Mt'Jj.-tot&m 

*i?3.-iit*mmmms.<D±Tizfiwrzmit:jjiL 
[0026] s/c, ±immBmvimmftmm<DWM 

cfc^tc. 7>x-f0^lRllc5S^^T$oT i fc t tt\ 
[00 2 7] 

at 2 flf*tt&ffi«3Ffticflij£ u Mism i,*2 bsto 

SS*SM«r*3*^**«U ffitlBK 1 KBttW&C: 
7V7^£&^LfcR**«s£gBK;fc^T, iMBu* 
**©ffiB*artB« 1 RW*Wfit7Vx^-*SM«L/S: 
BWR iiylESg2RlttS«0*^KIEBLfcC<!:£ 
if*fcr*«**i«*B*^*-*Cfctf-?»#*. 

[0 0 2 8] ^IC, ««Wte7VT*fr5(Darc«3l[* 
StSrfcttfc* 7Vx*©ffift*lR]fca3W-*wHBBl R 



BtfjgfflT'$*o 

[0 0 2 9] EftlC*yjttt|5]K©*?t,iSfc7>7 1 *- 
frS©»MI3BcJ:*T*(c»/'TX (JHflBP) s vc 

0 («st>j»«&«) ?7>^^a,^5fiicisttr^ 

* * * 6 s bia?'tf, 7 Vf+fr 6 H#©-»£«ftfc* 
WBffrKiH U 7 V x^fr 5 ©*a«3fE©E*« 
ffi»W-*C£tfRj|&£&*. MIC *^«|©ttf*tcj:? 

£ftti«$«igB©«L mat. immtmm 
[mswsmft^] 

[H 1 ] *»3H©W 1 ©Btt&ffilcffiS&IIHlEttSB© 

[03] *2©*ttre»fcfctt*t7^u*!ivriao 
[05] *i©*^fflDft**tt£Bi;:«£?%7;' 

[06] B2©£n&tt©M»lRltt£Blca£r«7;/ 
[07] *ftn«>StVMU»[c9B£r«7>7^»6 
[08] *»noM*^«BOlftll»E^»J«liS«irS 

[09] n*?*em«x%fcff®«(±®«9M«> 
[010] *£9;©f&©£^ffitciK**«fl^sB© 

flPS8ffiE0 o 

[011] *8H©fliKa*^lg(cffi£ft«^gB© 
[012] ft*©«#S^£B©TO«^£*3t4*i 

0o 

[01 3] tj&©M*fttt£fllc£tt3JKffi*T;l/£CT 

[01 4] '&*<Dmftmmmz%>rt%mm.i$&i$7y 

^±©«3S©®H©#ft*a**-|H. 

1 1 -"ffiVMNtl 

1 2-M«QBC-ya-;b 

1 3-mwshhhe 

1 4-j«l0Bts;a-;U 
1 5-MOUHHE 
1 6-7>7r 
1 7 -a*** 



